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WHAT IS CLAIMED IS: 

l: A cathode material for a rechargeable electrochemical cell, said cell also comprising 
an anode and an electrolyte, the cathode comprising a compound having the formula 
LiMP04, where M is at least one first-row transition-metal cation. 

2, The cathode material of claim 1, where M is further defined as being selected from 
the group consisting of Mn, Fe, Co, and Ni . 
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3. The cathode material of claim 1, where M is fiirther defined as being a combination of 
10 cations, at least one of which is selected from the group consisting of Mn, Fe, Co and Ni. 

4. The cathode material of claim 3, where M is Fe^^Mn^ or Fe,.Ji^ and 0 < x < 1 . 

5. The cathode material of claim 2, wherein the cathode material has the formula 
15 LiFeP04. 
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6N^^ode material for a rechargeable electrochemical cell, said cell also comprising 
an anod^^qdan electrolyte, the cathode material comprising a rhombohedral NASICON 
material havinj^th^fonnula Y;Vl2(P04)3, where M is at least one first-row transition- 
metal cation and 0 < x s5-^d Y is Li or 



r^) 7. The cathode material of claim 5, 
V, Mn, and Ti. 



.fromthe group consisting of Fe, 



25 8. The cathode material of claim 7, wherein the\^thode material has the formula 
Li3+xFe2(P04)3, where 0 < x < 2. 



9 Thf- (Tflthode matorial of claim 7, wheidu the caihode thateh^l has the formula 
Li3Fe2(P04)3. 
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1 0. tVcathode material of claim 7, having the fomula Li,+ Ji2(P04)3. 

1 1. The cathodeWrial of claim 7, having the formula Li2FeTi(P04)3. 
[hecathode materialVclaim 7, having the formula Li,TiNb(P04)3, where 0 < x < 2. 



13. The cathode material of claiqT^TTTiaviiil 
0<jc<2. 



lula^,+^eNb(P04)3, where 



14. The cathode material of claim 7, prepar^ by the process comprising the steps: 

(a) preparing Na2Fe2(P04)3; and 

(b) contacting said Na2Fe2(P04)3 wi\ a p^ten lithium salt, such that 
exchange reaction occurs. 



an lomc 



15. The cathode material of claim 7, prepared by a 



iirdct solid state reaction. 



16. A cathode material for a rechargeable electroclj^ical cell, said cell also comprising 
an anode and an electrolyte, the cathode mateft-afcomprisirife a rhombohedral NASICON 
material having the formula Y,M2(P04),(X04)3.„ where 0 3, M is a transition-metal 
atom, 0 < X < 5, Y is Li or Na, and X = Si, As, or S. 



17. The cathode material of claim 16, wherein the cathode material has the formula 
Li,+^Fe2(S04)2(P04), where 0<x<2. 

25 

18. The cathode material of claim 17, prepared by the process comprisinXe steps: 

(a) preparing an aqueous solution comprising FeCl3, (NH4)2S04Vid 
LiH^PO^; 

(b) evaporating the solution to obtain dry material; and 
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(c) >heating the dry material to about 500°C. 



19. A cathode mat^for a rechargeable electrochemical cell also comprising an anode 
and an electrolyte, theVhode comprising a rhombohedral NASICON material having 
5 the formula A3.,V2(P04)3, •^ere A may be Li, Na or a combination thereof and 0<x^2. 
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20. The cathode material of claiirt\19, 
Li2.^aV2(P04)3, where 0 < x < 2. 
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fein the cathode material has the formula 



21. The cathode material of claim 19, prepp^J?/ the process comprising the steps: 

(a) preparing Na3V2(P04)3; an( 

(b) contacting said Na3V2(P04)3 with\molten lithium salt, such that an lomc 
exchange reaction occurs. 



15 22. The cathode material of claim 19, prepared by a direcV^olid-state reaction. 




A secondary battery comprising an anode, a cathode and an electrolyte, said cathode 
comprising an ordered olivine compound having the formula LiMP04, where M is at 
least one first-row transition-metal cation. 
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The battery of claim;2^, where M is further defined as being selected from the group 
consisting of Mn, Fe, Co, and Ni. 

^^The battery of clainijS', where M is fiuther defined as being a combination of cations, 
25 at least one of said cations being selected firom the group consisting of Mn, Fe, Co, and 
Ni. . 

^"^^n^ c^aim ^6, whoroin M i^ rL,.>hi, ui Fei.,Ti„ wheffe 0 < x < 1. 
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27. A secondary battery comprising an anode, a cathode and an electrolyte, said cathode 
comprising a rhombohedral NASICON material having the formula YMii^O,),, where 
M is at leas^one first-row transition-metal cation and 0 <x < 5 and Y is Li or Na, other 
than Li2+^eTi^4)3. 

28. The battery of clai^7, where M is selected from the group consisting of Fe, V, Mn, 
andTi. 



29. The battery of claim 28, wher^ the cathode material has the formula U,,^^^(PO,) 
10 where0<x<2. 
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30. The battery of claim 29, wherein theVathod^terial has the formula Li3Fe2(P04)3. 



3 1 . The battery of claim 28, wherein the 



cat 



me i^aterial has the formula Li2FeTi(P04)3 



'^y^ where 0<^ 

33. The battery of claim 28, wl: 
20 Li,+^eNb(PO4)3,0<x<2. 



^battery of claim 28, wherein the cathcd^iat^al has the formula Li,TiNb(P04)3, 



Ae cathVie material has the formula 
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34. A secondary battery comprising an anode, a cathode and\n electrolyte, said cathode 
comprising a rhombohedral NASICON material having the forn^ila YMiiPO.^iXO,),.^, 
where 0 < y < 3, M is a transition-metal atom, 0 < x < 5, Y is Li o\la, and X = Si, As, L 



35. The battery of claim 34, wherein said cathode material has\the formula 
r , ii uFP2(Pn4)(S04)^, whoro OdxiLl. 
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36. A secondary battery comprising an anode, a cathode and' an electrolyte, said cathode 
comprising a rhoiiiBohedramASICON material having the formula A3.^V2(P04)3, where 
A may be Li, Na or a combinatioiilhereof ahd okx<2. 



reof 

5 37. The battery of claim 36, whereil 
Li2+;^aV2(P04)3, where 0 < x < 2 



cat 



jnaterial has the formula 
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